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ftoil rnm  ^  ^ of iweti^ idai g r^gigt®, »ttcli m pip«roiiyl 
o< pee t^oXmam 
\-<  ^ -^eiigG%0  ^
4# »%ill 110% to0Wii» pr©pf««s Ijssas lj«®a ia ^ da f moA mx  ^
«w4 eeufttetiaf Iwwb feeffis pcs«tmlst«d. The mxxtmA 
&t Bswtis* 'WiseaMlfiE IM siBiBBSx*4,aNi4 IB xwvliiifit liy 
(3.^ 53)# S«iwi4t 0.f^ 5> «a  ^Etaaia (106}» 
» 1» te«li«w  ^ of «yis»rgi«a eould \m 
cfetitiiafii if »i^ 6 ii^ cowfei-Mi mm ftifailabliet on i^ sti.osi of tbs synex j^Urtf 
•^ftrnn it !,» $l«ipii* Bi ^ lliir wpaetlit uliftt iM tlie fat« of tbe 
In tiai: iWiNit %fO#t li it i@«ii into iMmr ebeiaiQal eos^ooads or ta 
it f M M  iap@stigatim tei ftttiaspt<i4 to m e m r  those 
A of tim @ef aetl<m of both tlie a r^glttt md tim 
Al ^ rm. jj) n |XIW$N8<|al.aS1  ^ fOT tllS wg of tlMKlr 
hntmMe bm hmm m&d mi m ps'Ttt^ mm aymi^ at aearly tarn 
mms  ^ '^stiims ivMda rnmmm'md m to its fat« in the immot 
hc^m Tb» -SKWdpyifeiMtsr ®f »aMai«l.ir<^pea iawr prcwt-dtedl i$m mami^ h worteer 
irtth » mm &. eertadfe .purfc of a moleet:^ ® can t» tagged 
nit^  a ie«dioa@ti'«i at» and ^  Is l^M follmmdg, for O3Ciffi|)0L«t in 
t 
ttoe 110% m tli® wm  ^wm  ^a.atee3^4 eceipcmsds iM i»8eoti« i^aer 
lipa- l>iMiii Hate 
fbi mm ^  flijt imm0l$^0Mm wm- tvo>toMi fijp«t to tt^ ntiissiM 
p'lpmow t^ tetcxjEMOf mt& memS, to stti% th® 
^astlen ^  tid# fp ^0' .Mfti^ ffya. (F*)* 
I 
®flar W" 
MM&&99WT l6'wiil@flBi$Bii'fe &f Sroesslstf® 
t®as«i|s% <5if mt »®3Jrt>#a to ixm&iileiM aetlca%. dateo b»«  ^
t©  ^m«k isf WiMi4 (if38|# S® m@fe©4 i»otostiylis»dte^  ^ % itself» 
mi %iM3m %& btifc is^bisii ti»0« ia ©oafetnaticai witli 
I5f;p»t'iwwi, & iimmm Jjt tii8»#te mmgm .^ &my* tii» eff«et0 
c# mmi, 9S.m»* At «i® pws»t ti» this njmei^ gist has rmry littl© 
miMi utae# It Jmm Mmm Is  ^»©» ©osa^peiioato, 
 ^tmtb ^wm  ^tmiiSma^n Hfell® tastiag a aeries of 
ttefe the addiitioii of mmem oil 
to a large 
<ai8gr®®j( rmmmtf cif fli®« froto ttee te«waWi®«s < f^®«it of tJie pyre-tow# % 
itMlff M^MMK oil mm -1  ^ fliet* didaatv^ry pexmltt^  a 
of "tos tisisBttoPOB #oiite)asib of fly without dhi02?e«MBSjasE "yheelar 
stfeetiittissa »*Mi wui &£ » isiwtieal finite ae mrwIslirtaB vae 
IQS i^Biife Ste® «a*|^ t-y 1|^ 4.yBt4j<Ml.^  
1Bi^  4it mmm Ml ehm «^rgi«fei® wtivitrt to siiid .80i» liglst m 
Wis im-l^ ii»»tlmt  ^i|. * i^ e«dtioi^ t»i porified 
mwMP ©Si Mi®# loiw 0s5®(g:^ iipfTOS# ^ro ^nr80i»xcs!i8 f^ny 
ieolatea tlie ^s i^rljaiiae sewii8i»t t«44^M[N*<StME»ti^ e«)4h  ^
0 m$*Q) m^emt ifkiJtM shownd  ^ greafc a^rmrgiatie 
aeti-s^  ^Mtti ieiaaia i»ltii at Itt#  ^©• an4 i» .soluble in 
ptttamlim 1ms mXiMm iM aM i»»e»lul>le tm n&ter* Tlw 
k 
tg Wmm two Srmtlmm ^rowd to b» own bioi« mttm 
mm. s®s«Ua itwM* Vrnmrnw ehemleaX sfentos fey ialler #t jg^* (l^ to) on 
s»^aa»lm anA £)elat«d «€i^ o«iid» mmrnM. tliftt tl»B iataet 
cm Wm hmmmm itlm ^  «»»«attal im ayaargisti© «et±Tity» 
fimm in pmaM^SLog 
pMmj#.* of anaXe  ^imaw »efe«md for vsmr  ^
gisti# in wsjy ajfetemtofii# ®t Gsrl^ er ot 
IfJil, 19Mif S^s i^iteia gt Synei^ iola and 
Hartttill IfM-g i&toitKsiiar ®% g,» XtW). 
Pjill .%5®fte3ia (19ki) ®f tha leyte- tli«paosi laatitttfeo ayat&aaliad 
#mmi$$li6i ecMMisdit^  hutvimff mB i^rlsiEB^mcstdiBwl fsriMixlJifS* tavtad 
mm im ftyapatto® £ly t&st .^ #ii^ .st4ii affeofca* Sine® only « fair «f 
lai® taiilaA ifewad a i^iaar i^tie ®ffaist% thay em&XwM tlittb tba 
|s3P«ii«®t@® of tld:« ia a e i^^ pcsflsEai ijs »ot tli® miy yatplr^wwaat f ®p 
•iSwSsig ti*S' mita <lM3Jl int<K)?iaat ixi eesaailn as & 
anA &WBm (iS )^ ta^atai mmwaX iUffaxasit aass^ laa of 
«»|jl fox* i^ nttfity ag^di^ t lieiaMsi fliaa mo& < t^alnBd 
f®s?fiiK' SsapSMis. nf •smswiti'aB* 'Thair sot^ ludtod 'toaet iiwmaBw i^n «»a *fe|H| ehiaf 
$M m$mm  ^f»a|M»»illa f@r -^ a affact» lisiwrwtr, th  ^
tMiXiaf«id tMt paitepi aisM @l^ r mbatasiea pfaaeuat in tlba oH mlgiili tm 
XTOr # 
A Saai»stijpiti#ti liy iBar©»it Cl9i^ ) Iia« iwaalad aiDortliar potandi 
i^ aerfiat fsw mmm ©il* % l!r«otio®at4»g mmm oil ia « 'elmwaftto-. 
iRis  ^ al^ la to ols»tM.m tS fxnetiosai iAti<  ^w»m taatad tm 
s  
Wwm tlwi ao«% ikraal«lag £!r««fei<ms, k ej!7?ffe«31iii» 
mm m mtmSiM, mamsil m& a 
Ssiia^Utoi 
3#|«@ mi%mm$ it a @i^ j?»ta3iaia» aofeajfiel salting 
i» mA 1mm soluble in 
irHiiri. emA Ii3^«% .in p«rtx»GOUim ifM»« 
oet«a»f mS. iwife®r» t©s%» that mmmMn m« fiw 
tliwi. SM mt±m m mmm &$3L$ istf^ s m & pp^brw The 
©a f IS«« «f ^m f&& eengtitatst® of seaaiiMi oil ia ko*o««»« 
&fsmw9§ i®*®%fealii m i^ tlieM® iioo®l®6u» 
 ^^ jwrtm %. mm W ia^rstoff ft (1^)» noiwatR 
»:miM. hmS mm' stoSP^hsMs effeet- MSsEttiyas eentaliilBi! iNnsttl 
CPUBM-MSS  ^USttiralm ay  ^ Pf3?»tl']ari& WK3P9 
iteit S '$l Um9 m %mi$.G m f^ ir^rtMrn s^em, Ttdm in^mted that 
i»it.iMii»>«i.,t*» nimi. & Maeii aeEW eE^nr l^iifii 8siisi%i®t with •BOTetloE'ln than mui 8ieffirai&* 
iisth mM »eM03i^  lif^  m)3,r sHghtlr* 
fhm iitameil^ tXil' of ai«»iiawM>1'l.« "bfT fl9^1 mSBB 
«iN«iwiill^  ^ QEtifljnNt 1  ^t^ tmid03i«it apiiotiral anali^ iat (W&mm  ^ 19$$m}», 
©satlliSSiS, 4 |p*€(tip MM W23. IU| & BWyig^UMsew 
#Sj@a®tii6tof2> iiiNsW'* Best©®*. INw ssiiettijadLirely 4i[ra i^30tx%t«4 thiKt ceraixiiiiidyi 
smtaiMj* tlus % *ixroSQu@i4 % samitii&T' deereti' of 
.ipBi^ iniyaii wiM i^ vathr  ^'Him tlss eomi^ emjiliig emtttSMxig m 
1ft»' iwie «sf  ^fg .^ (If1» 0f fet«i«»fe «b 1M» poSufc a« it 
fflte€«isi th® lafi^ awit©® i® t®EiedltF .©btalJBWi Isr iPt^ stlti^ iiig <£Lfjr«ereiiet z»di<* 
 ^tlie ttefiitr tM liiss'^ icdyttl a t^lvi^  is <l0|jei3di^  <»i tvo 
6 
(1} a teatie nut&mmg or toKisiphor®, rniA (2) awadLliai^ y radicalii, 
&w irtiieh ma moMif  ^|>rop«ji^ eii esf to toxefSior©.  ^
tff®€ts csf teaecfpteeri© i«i©3.®l impend m. factos ,^ smch m 
rn&XvmMMt staMlity iC tii® eoi^ jemdi# fimy also 
tlmt ©f t«aie^hi«pi€5 -fleoslti i# -mrf iifflculti, <ftrid mtil iik»s« I0 
kitowi ©f tiiB®' &i e'hi®^0al steietua?® m |ja'»»ettGidal activity, tlai 
&t "better p*«pi' 'WiXX iPWida m aattsr dH trial ssad 
®rr®r» 
til® mmm pm±&A 0.. f* It^ itepg ths Ifellcm Iswtltixt® *«» also 
iafiiistl^ tiiig tfe® jaseetieito aetl-^ ty &i eoataiaiBg the mth^em  ^
Om of ttei^  doigiioimiiii'^  plperontyl .oyeltSKi^ M^uajr 3**iM>3isy3.'»5'*' 
wa» ototain«d by th« e<mdi«i-
m%tm dt lii^ l«|ali^ #tfeyMi»it®i^ irfcy  ^ ketiaMi iiitfe SiC^oireetate (Hei3ttoid3«a  ^
aoMl WitelBi# lfl^ )» this ©fat^ pcroi fdPdPf®  ^ to laKW «»ifll«nt synar i^stjbe 
pr0pirti#« "vibmn to «diibJteatl« "WHfe fh© coiwairoial proiafit 
em^MgA m 80 of 3-4to l^--^ C3fiH®ethyl®iie^o(»^yp]tei^ l)*t'» 
eyel^ baiWi®-.l-«B« Mi its ^emI 20 perciMt related 
pr©a«0t«» 
0» qC tilt. pa?l» t>£ m iiaiSMStiei^  wed in aerowsl foiwrala-
ti«m« is t&ftt it b®' aliKiibl© pstrolew IsgnipoiMstifeGasa aiid propei3j8iits, 
sfme'ti as die.}^4m3difl^ £ede%TOttei)@  ^ %i (Ie«s i^ai3k &f pLparmfL esyQlmmm. 
mm it« p©i3sp ©elabili'^  4a th®®® WaelM (IfIt?) syntiisaiasd 
fout^ mtii® -wfaloii liadi 'dasirifcl© psl^ ility properties* fha par# 
is ml&elrnmB b&i|yi at I8C  ^ C« 1 m* Eg toid is soluble i» moat 
criatai© a@l"«'«ts» flie te t^eii#®! proAwt esmtaias about 80 pareeat of tl» 
•jpm© esipatiiai aM  ^f&r&mA related ppmtoiets mei. has a di^ inite ysllcmiali 
t 
mtm m tmM asm&ti.© rnrnXlm. MtimiaB haa pf«cti©ally m 
M©lo#ea3. itetta asatntt %mm fii«8 (««g. it pwwto^e# 
iijsssfc S apuli^  im. 0*3 p^Tmaat by 
ii»4  ^la W&m (19%1} plperonj?! 
MM hem m t«t<sitr ^msm tUms at liigl»r 1 i^a» 
s%a«ii#s mm  ^iarl®# et Tl» amAm 
S3 ,^ "fadto®# <^MwaSffl»i 1  ^ft»itjag t®®li^ «a3. ptperms l^ huUadLdtg t© 
m$9. ^ vM tw  ^mm l)iil»iii#m fS mA 10 wti*/im»i s^Mekm tlie speoifie 
 ^^  pfwSwfe %m to laiityi.. tMji -Htmld mpmmiA sbcaxt 7$00 
mi. 3.©#iO0 mg*/^ B*0 fm i©»s mni eat« is3m iialu®« mm abow 
f*$ «r fhe  ^mipofUmd tlarfe pliwKroi^ l butcedilB 
m»- msn-tcai.© to *«fe« irtwsii iJi3e©t«d wjas-
mtmm-om^rn 
Jmhmmm (ISSiS) Ulw i^d pSpeoP©!^  timtcad  ^ &it tosElo at 0<XBm 20 
%M Mwieim &t FmA aM Drug MadaSLtt" 
flm t'oMmim ymr -h© (l9l»% 1^1#) %lmt m%9 t©l«ar«t»d 
I0,<30© i£ in th® aiet f«KP « pmiM cdT 16 mtHm* 
IbhMtii hm. teii#at#«i tfewtt 1l»©' wdiaa, singl®, aeat®, d»smal tcod t^r 
tmt SMtiwaBr mxpmmm f© 'biiteaEidB lia sraWbdlt#: -was leas -Mum 1880 
m «ai4ii ifsfttaticm m» -^ ile tl» :tyirfe«iAc eff©«stB mm 
iape«iM m& TM I^q ^xisaI toadolty 
 ^p%p&miewl l«t«iEKSJ» %© mwoWim « i^3iy emr & 
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aiitiStoBSiBS? &• letftfeM.iBSBi. swy$tt8i.8« dldicifii tartLsS. y»»w« nero 
laibift to 0btstim tte wtlicMft isit appiar&ttait fbai l«tt«r 
«(»iiiiteil ol* n glass xwoti^ ii % •x.'%S »*« idtii tvo ff 
19/30 i^3top« at tl» mm imt & 10*35©  ^ ^xmciaeter and tbe othsy 
of the ^yUndter v&s 
a f J®®i ite^oolE fm eaiy mmvAl of th» 
«cnt«xi»S: of thm •mmmX  ^ M, gutaOl lieaM  ^muatSje watii' to ;^t cmat 
ttiffi!. immr MM! ctf %1m fwettsaa 
Tmo ^cmm lal' Cl) viiiiieHi SSjmotls  ^ in th» roaeticm 
- -.-<lt' 1^  f-ii J'M him 1^ %' -V-ACL -'- It, dp .. II JM 1 iiff' III! aiiiiiM IM n| .A-— *>••- ..Jt. — .A A *- *" - MMMBt  ^ Jft w9flN9J»|| tS-lUHS €C V-^ /^ "®*'6' ftuwaf lUllJi 11818  ^ XOJLX^IICIO. 
S,3. i#. of iBftiieli Itaa 1mm f©ftifiod hj Irciiblii^  bsnSrogsn 
eiiloiri^ to %imm0k tt* TIm® staetiaa mmmlf idtli it® lj®ayLii® mantle in 
i»if' att«QgN»i to a 8ba^«r| iSiaking vas 
#t«t«4 tfe» impem%m@ mm i»si?»as»d to ^  G* oror a period, 
 ^ flii i0  ^e» tiwp®»t^  iraMS wMiM&im<St aai tl» aliakin  ^
miaMjmm  ^ ttm It m«r® liewr# Bcdii &P 0, t«fflps-3ratra» mad ©ueapgett® 
agltatim mm mmmmr 8la|} 1 dt the px«i»xati0ii. 
CWf^ y  ^ X \ 
^=^C%C1 
B u p u  CI) (II) (m) 
m 
fim mmmt mm-- '%& e«©3, r&m -t^ BperalitiTe •and tli« greeni^  
esBiwaait .®t htMm isf tbe m^mH. oft iHfco a 35 
'ia.'« urMefet i«i spurn at MM for 10 slmtes. 
''fli8' iiiiipMmiatimt 'wm o£f aM fhe 
late ©a&Mwtliif'l aC (HI) wm tiimekHfd Is  ^
i^mmiMMg it* Tk» latter IMloat^ s tli» ismi^ reeas 
 ^|iciita9.iiw l3 (^9ieiiB irt^ iiif^ i mm grm of ttie oil. ffat 
ijtffi|ift«ji.#f:tisit,'t..im nBii8$ieT "Wss dBtiS'3a6l$ss4 iit £©ill@iwi H ibOOwS^K]^  sig* saaiple of 
6Kli(@9P0ise1fl^ l na# is®'i|^ hii^  SJQ. a stl*- SrlwsBiftS'wr 
flftfii:* to "Ifea# 35 al« M 0«f IT AmiimMo p&t&a&im liyiiroadUS# 
Mi.iill.1  ^wx« MM*  ^JPaA: wm Jetted «& Kir refltix emiiBiQdMir naod 
;iSLswENB<i Sm & iR3 t^#r Iba^v twflxuiSi^  f'or tti3i ksw  ^ tlie flatfk nng 
r@im. rai^ f. 4 of fSmmlpMMXmS.n in i^ieaidr wsira aildiKl 
^m&. tlm wt'Uh m atutei 0*1 W hiyiSismMleaxle m&ld ao3M±m, 
A %lfi^  IMS' tsKil^ iid 'ifi%l% tilt <Se^®El8SM< -^ii Is tl]® cNalculatleai 
"Mli' tnAnei Oif Mse WtSi •stibteBotKsd f 
ms$mwlms!^  ^"m3m* flui rene i^cm iiii irapcmlficuition of tlw 
iiitli |ierfc«@tit» l^ firoaei^ i imd tiw 
Sl$B08P@Msal *sm mmfmf* Hi^  foUfiflllBS 
G%Ci^ 4M 
 ^ m*w  ^$& -^0^  ^
»•*, &tS 
^OBgDB 
m^w* 19% 
)> 
m* tm » mxy0 • 't6fe 
11 
salt «*f tt-tjurifl ^hsr (?) mm pmpmemd by 
I gf of ^43^71 ®-M3®r {.Iff) te ffli a<p«ou« sodlm 
0.4 g,# of- »o^w h^aacLde in 0*6 g# 
©f fliis mmHm. mm mxriMd oat in ft ^0 al, flsEt-bottom 
flask mm. » ii»ig 119/^ 8 gaji«s 3«-iiA iffld & Biiie tiisb® *ttli a -f 10/30 
Idyg  ^f«r a. Cl«<|l©® &» tMs »iiietl« in itlicnm in .«t«p 2. 
4» mm —> .g^c%i%06jgi^ ai 4. %© 
C») 
*gRp0pp <)&* 
 ^ii«Et«i)t» ci* flaalte *in»® sttwNE o^eti^ ally laid h««.t «a» 
s l^iM ^  aeaiJM &i a »8ai# ®l©«tiE€© wmtlo. A p«pyja iraeuiM 
($ a®.. mm mmd t®  ^ of »ot only the waetor 
Isr tet a3ji& tln  ^ in ths estistte dolui^ m* At 
tMJi f©i»t a fei«3«% tai^ xW oil mm l«ft 'ia tlie waetieo TO»«o1. 
% «€' » imml^  2^1 al«. of tbe ehl«»ran0i%-l ocei^ poimd 
mm %& tli© milt «f iii0tiisrl«i» glycol st^ ar* 
ffeii' mm @a;immA to mth ©©iwitait sitirsrtDg «t llS-Ol^ ® 0# 
fesp- ti® liutyara'* fMS' in sth^NiEi in .itl^ p 3« 
V S-OHjOHgO«j« II«XJjI^O(3j^ OO^I  ^ 118^0° G , 
®K y X 
0-^  -^OHjiOl^ CHj • IMl 
Stop 3. -eBaoo8H,ooji%X|^  
ittftog |>@M©  ^ s^nia mpwbmlm mm SmsmAm fim flaak mm 
a3jli*®Nft t® &m% and i»t liOL. «f disttHM mMr •mm added to dissolfe the 
n 
®a2.i ^  mm- ghatoji iteaptsaghly  ^ timsfeyr®# 
m 1$ la* 'teti# iMsi •essatiriUfispwl at 2S5CIO HM f©a? 10 »lmt98, tlie 
Mmm, »ip»w»timt li^ (i eetsfeaSnftt ©aide pi,p«ipoiagrl batoaeia® (VI) j th# 
bsiawB. %JB^P&W ws  ^ -tUsstssiitfedie 
fm mwsM plp®!?©!^  bmtsisii® wm ptp t^ei ant© a fO ail*, rcKisid bottera 
finite fitt®i witli t W/M #iw» Jolist • flilji tMaSa mm eosnsoteS 
to n '»tmma*m»- «ja*^aia. nMeli ma8i.sti®d of m iBodifled Clsdsma 
tebiy  ^'wmem iiiaii^ r i^ &h «6t«id m m ttisvooalsd 
©QtoiSBEileBi** tmrnnwest siimstost®f * & "wenMB wstsscora iraetolsbtiar* & % tube £Hledl 
idtli ptiJ.®t## n  ^ a Wldh 
liii(iM#iiiI, |Mp«; M X .  0Me|pOL-ied' ecKllt'Gt«4 Ijt ^6 ^ sl« gi?«bdaate<l 
tab«* isfttto t W/^  I^LMtii^  iMcii fitti^  m tl» bottoia of tlm 
iritisa* 'dSstSJOiM eiiliglsf* Wlien -iGtifcf pm«^T -^ nisntlefl wiir# xieediid*' tho botton 
 ^tte. (3«£tir;lf^  tube, mt%m mii & siiiall glaim irial 
aji#Mrt®# t© e^««t tin ai«Ml3ji^ *. A fiteall# el»etrio fe»mtlJ3g saasAle ii»0 
a»i@ f©i- tl^  ^ Uftlllii« fli^ » f@ .-^ pei mp tlit di»till«fcita% tfe® Clainea 
«ll9MI2.liig h&mi mm lilsd fiwi^  i4th & fetatiitg Jacket. ICll ^oiis  ^and 
''tft0p6e!te iiiS« B@«r siliei»»»' IKI#I nwsisn lxM±mali» 
fim &3Rsii pi.p»rwirl bmtixd.^  m# iirtit3?e€ .ax»d heatod 
wm MmmM « f^ tm.mm& by the 
tit1%S«iMi gl;p»0l o^rt tli# lattas* ©oapcmisi begpa to 
&mm mm a& $11^  ^ Q* at t m* % ma& m&MxmA until about ^  G » 
at 1 iii» %;•-  ^ butwUer bepgi t# iistiU ©£f arcnmd 2$0  ^ 6« at 
WRm % ppia9Wt'« SljiQa a smi^ su;^  laaaaeiros i^' mm tissdif tbe 4KiGR6t 
imimai €litaiwd b@liMr % IM* % m^- ba i3«^»dJ3»d aeeaxmtel:^ « J^ypfafvnt 
2 t^i0»i tito ititil2ata mefit Q@ila@t«S i»id ima3;p5  ^*» daaesrlbed boloir* 
13 
6^^*lsl3el.ed ifaMjitfj -Iji 'Ih® S«to^©Si6l«3.W pan61$B3?S'fcS.OIl 
mm ©lyfealmi fvm I»«%Epia -of -SieroiiiaSji, CMlif@nilii«. Ttom 
jifMpweyi i»» prni^ mA mmwMm ^  ^  mth&A ©f W&msr #t «3;.» (1952)t «aMi 
•tol & «f ai5»pi®S»&t«ly 1 mst* par MillSaole* A dtluts 
if®M©i®fetw gpntlBiifi# 1W# If Miijag fDO T gsf th« e -^lai>tl»d paa«-
i*lSEBSdiWh|Nto hheuS "6119 
o«e  ^ g* 
rf €^^Iife«3®  ^pir«if®MilJi%3it 1W# mdi^  t© 0»ii3' g* of th» mm" 
fisiiMiMiM '^W- i^ i^ iii»'i*|„«|;, af*  ^ pfe i^rei^ lsB 'iN&ii^ <0d @id  ^ aus wBlSjiBd pEWTS-'oasl^ r, 
Btfla® pwr^g«wiMi%ii: 'bmmm amjjjfcl®, tfee afobstitiatlQii 
eC |0 f-iwsdl'oams^dhB'^ l'ilB In tiw s^sfclsBSls 
|Sfi|i@asgEi@3. bnSieti.S8' i®yi' -^ Kt^ eoNSNSi %bgi ehX<^n3imrtd3(^  
#iii.^ ?iill.if«»  ^ ii)i» mA& mtm tslpl# ^antltiAs dt readiiiss^* 
f$ 6 g* of iil^ sfii»i»f^ l®, lA A» «f tfa» lO p(ir««0Sfe a^cms foiiBaldteIi3«a# 
«ii^ i3»i^ 8MS iA"feii -l^ RiPoipa oia^#i mm «ti(a©a, f«fltl€iW(dl isgr .Ib^S Ea>» oC 
m&iAw ®i» »»yl%» 1W8*« mitiMms l^j ©n©@Br«®LBg 
"tiwfe ttosedObliliSar ^o£ im&em £©iMtMeiteir4e predlaeed bv i^ htt 
jpdbiiiy f^,^  cQ '^ wtlwiol wnjB lj!$ff®st4gaitede The offeot 
Gi' vnis i^'ljag' lliit  ^mi'lsiiF Sind. aeHismol w prodBetlo®. c£ foiwtiUSe-
1®  ^Utti «linaiM matijg ttee sms-I&M  ^liawaigr «fe (19^2). yisld of 
(AiMiihNI liiMi' de%esSj»»(l saet^ oS cdf 
'!  ^^ 1^* mi mZ&rimBM.mk!L3  ^W pmeodvcee ai t^tdsor sat 
l'i«wi®a C3,fl|^ )» flue ip«idtoilarte aasthofi is based oa eeaadteniBatiffltt <xe 
iN»lld dl(»3wsr«  ^

anA m a .jawsteaadtp lif l»f^ pWMid i^ otaw?' irer® 
m * Ba4M l»iiiwei«itii# 3fe£i?wi ape&imstphoi%amt(6r Ueitil B 
f<»ir pwes® pi.p»Tm0, ^ya^&sdL ,^ aihgFitmiwijfrol# 
«ai glf©@3L S^eti®. of iih® latter two ec^oundo 
wE®®  ^ ipswpas?®® *50 H®,a.p iBWiiass-s pa.fNiis50Bi5r* raawaatjwjB i^ Botapft# 
'Wm imMma oftarfeaiai dtofeillattoa ttrnttmrng preawi-
p|.f«3r©i@§  ^ t®el«i.ta3. m& <Mj0tlJ5 l^«iMi glyeol 
®43i%i i»»f #irtwi!®lii«d m m M& l^ $6 vc^Tms^aml^ T, HI 
i«itog» wsm tatei »fc  ^i»,| %lm ims icupt ©mstant tigr 
paymi,!^  4i,-5#fe:S«13®ii IHIt^  %1»«i ppi,®*! JlfiaefeeS# 
& @«sffipif4»« of %lm Smm (is>!5f^ ) coloriiaatiKcle 
'iiS%BOQil EWe %mt W&^WSU^%%&l^  CC pip@I l^^ jL »UlK3QCiCG@ WmM ll3CK£KPi>a£l31* TUS 
Ite M ^aiHNl m 'ilw foinsMcm of & gree  ^e«x£i>l(iaE 
ill tl» pmmmso 
 ^'$m& gmlli® am^M * Tlae o-i^ Umt is prcMliioitd 
1  ^ibh$®iilSil^ iSil isliiNtSNl 8®S '^ B@''teEil3?idL6 41*8 «iibS6^a6nli wsefcl.oda 
uaiii gaill© «yii4» 'Sbm iW$%} m&asSiM tli® lafest (1933) swaarfeioa 
•aitdtltmiSjig- «9®fe«iiaeil# OBi » 1w& fei«» ectlor ataml^ opsfixit p&rLod for 
•giiyilirl iSled i^ «yi « lioilii^  
Bommm lolfw t^n. Wm «*g* wsetoiM and eaaclMm 
teoinitfWMi tte ®ol«r 4»t«a»ityj>. tiie rol« of aolveats 
I& tM,« eoto (10.«% lf5 )^ wm A mri^ a of aolTOiitai, 
imolmiSisg wtl^ l Isxitoii©  ^ ^b^KaaQ#  ^ i»»!rfeos^bffiriom and oaz%o& 
neM mte^mSMLim* la e^h aane  ^ '0«1 iil» of 
|3  ^1« it« SeOofsd cf th© ilfefittitnEfeo for 
it "ft' ni«im t M*i mM ^  Mlt «<• 1«%» • ' ^ d s i t J L .  Jfc. . —  ^  ^  - .  —  JfcMifiwC' I€8i6& sftMS®tS 
®f ptpen'^ Bgri fetEiead  ^ "mm r«aete<l iKiMk the 
gillie BBalfteM® miMrn Aftigp aJl^ swiEg t»© IKSISWS t&r mUm dffli«iiiipBa»ia ,^ 
^pm^m -mm WMi# m ©«A«©  ^ fimn a ^rie» of 
steBalte  ^eijraii!' 'isesii witb, i^ iNsssaisrl <m  ^ 'eNaii*t4d.B eol'vesxba 
M«sli i« jii^ Mjf. «<l%i k0t<m» bKoa^ne# Skell^  B 
.•|piifep®l«pa» «tii«r i^ f# ©• li.|i») m& mebm 
@&8taigit<m mi (19^2) w&pm^d tlmt mmp&mSi$ ocoitainijag 
meh #s- »#tlioagrpol3iwtl^ f3jeiit 
ti@@ii 0. .pp  ^ m pctfitl-w Mbm  ^ (1933) ivoeticm* Sixie« 
•fmfmm m&Mm m&mtM mm 'nm4 M immti.fi,^  f©asaalatioaas It 
wm of inimm&i> t# imt dt tiMi hrnrn ^ m 
wm t^m -wmM' giw &• 'p^ i^mrn (19$ )^ tmatt* fliw saasfae® 
«r|iw aptol* iiif<i Atim iC^y Ml i»ii fmen 80* 
Ml •mm m£fmem$ |s®|p?a^^a®K« toi^ i.-wi- »«rt>it©I pjpoaw# by ttm 
f^ PPESIIlr %®l|Sili3|J  ^ wSJy®$®^gwE6l|^ - i#8-AS9l|GP0« 
 ^mas'^ iiBg tte '<|imti'l3r of fitllie aoM m tl»i f<»sui^ oii taf 
tiA pmm mm0m. mm M tmst^  amitotm mm mm€ m tl» 
«e3»®tife '-maS. tliii m^€ ©«s@.^ »tio® me •••.•swioi fro® $ to 2  ^»g. 
W« haM' t@ •!•>& m&. m Is  ^Masu tl» aane'stat oa31«d fer ia tl«i 
»,, -I, ili- |.| liiB'B Mi-^ —— \3L^S## 
TIhi prodteeiit c# tJMi riM t^oSteCfti'W i^ tJ»ai» mm &ma^md uistiig etthmr 
m t^a«fl0w &mm^wg lti«l©«r- leiol ©r % thin ulndoir 
i%S i^3j3iNit«<| t© ft ®t3£%:iia.«!r BecJaal BmUmv* 
of app^NoedaAtely 
mmW .pe# .aimte i» ^  iilsiMlas® eomiter imus m&& m « x^«x«»0(i 
n 
mmmrn itli mm S# on ineh diameter ciOLtasiinai 
fkm Mm m% ^outiting mts wm umd iM eae t^ing the 
«jf Ifei flM«i*l«ii, 3«®p3^a mm mmike<i limg ©nougb to attsdn 
m ermr of # f |s®r@i«fc C^alvin f| 19h9)* 
@iis|toBt®gF®0iBS' ©eBtadLKiiig $<adl.<i8«sti.w t:^ jQ3dLd9 irexNi 8e«mn«d 
ndLih m istoia* I-aeiear Moiiea. B-47  ^ anxLtahly 
wl^  M&ii t}m f}m msriM m m aliasiiRm hm& j^ te 
Jteto iMeh m. ffpmsmf. 1 «Ut ^heS ieei»t had been mcsMnsid to 
sreseasttaiSaEfca' tte isais®  ^ Sismm of tlba strtB esmoaed. to the 
tehe wm irwEl®d 1  ^wwyi &i ti» «fsm€k plmt«s lo6»ti«d 
fee^ea tlsi wSmSm stal i«|»«p .stilp, fhe (simmas t^^ rm WMt 
tiimi t0 tlis iator3Jj@&'n !^|pui Mtol iV* the reoox'^ dsr 
Ml to m t&M w t^, Wa-^ --m Miiel % 3»eams dt thUr 
 ^tti® €&m%ljag m  ^mm oMained* %i olmraatopraaift 
iiSiisEiid the fst« of 4S  ^ho  ^i»lth m t m* slit viMh aoi 
*Eith the rat© aiteir isst. «i th® 30© i*i«3a®8» 
fj»t #et«iiift,il«tJte!a of iwsti'^ ttf' csf ali i'»ii©»cti'if« test wtOMtimm vmM 
$» eteowite^mpMe »l ,M®lfgi«i3l iawftigatiestts wwi Mtle iill^  a HkuOetar 
Xii^ l mmi^  ultii a Wadlmr Model 3X4^7 
glt» fiwr &mm  ^©faifpid i^ th m wiMm m ia afticntti iti figeo?® 2» 
fliljl uliBBiger '^ li' sdfWtis^e tlse  ^ Modlel IMiSA. irtodoF-
1ms pat: ilm rnm^r pxmtmBl^  ia -i^ t a 8®«md sa l^e can he 
ffi^ aAed iteJ® th® itifst iiii^ ie 3.# Imimg eom^ed, thsui apoeding vsp 
m&mUMg* •mm- «  ^f«i76®»t i» th© ooiMting mtm of the polyw 
8tmd*$d 'nlsHSit tl3  ^ *iti.css8rei2.® windonr sait<>«ii|3i i^ s itttsd Instead of 
the wiEdenFlsss sottitowsl#* Ihrowwip the e'OroFessdhrotew de&iMiftae In 
Wt$* %* for seaimiJ  ^ ©lireiaatograwa 
Hg, 2. Apprnm  ^ to <i©«b amaioaetiir© shcmajsg laaixiial 
Q«tg^^4fali3.l«r with 
sMiSM mA ms^MT «itb WisAm 
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6 
-3 - » B — -4 c S BiA  ^ i;-s  ^
m 
aoatareliatJLen tli© ©hi«b«r mom than aadte xxp for th© slight 1ckm> 
iM iisaslti'fSty* 
la tm a® omiM to# th&m fea« been no i^ sport iiH. tiM 
m m oMir«»stogimpfele .aetboi of amlifsls for plpmcots l^ Mtodfie* 
wm im m preltelwry search for a 
mltm% ipitini im tised re«©lt;^ l.«m sf plp^rm l^ Mttsxido <m paper dliuhmato  ^
ps»» Wmrntm fteiii© fMmSMg tl» laetliod of Wiitteriagjham 
ffe 'SSl* in tli® tiliia.s. Iki tfei® tSje paper 
to tmpwgwtl^  "wl'tli pe1sr®2»w. J®13  ^ tlisa aet® sa® tl» stationaiy 
flit pr«^««tef® ©f wi Iwefe (1^53) •»lier®l3f the paper Is 
iii|5tiii»s®lpa wi'^  (Bw ©eamiiag S !^?©) iras- ale© tri^ d. After a 
•saitabl® w«»' all fi»tfeer elireraattographie amCtyae# 
m»i" wiie Isf tiwi «ie®s»aaSsg feseann®' of gre«iter amverAemm 
•sa& til® «t8$3itbi.M.Sy of "fe# e^pSpmamt* 
fJsr®@ »!*««• ©f #«® clwawl-ograpM©. ohawtber# wtr® a -TOall 
0l«0rtb®r# X m M«p Ishd J t^rgsr csjliiadrieal onesn 6'* x 
t8» msA 12« m %im latter om wm exolmal^ ly r<w idki^ icemdissg 
elw»a;t0g3sa|iiy# fl® Ssstii® of tJii. ©fewl®!*# mm «ith filtar paper to 
lielp tilt eiiaw^rs wiM. tM aol^ etit impors. fhe ba»©' of tfc® 
filt«r i^ p@r wm Ia tlit s@Smn'l apit«ii« Wmn an^ondlng dboramfttog-
'»S|!i^  mm iMiiadji a, aelireni^ . tr«R3  ^mm pla«®dt at the feottora ®e tii© chwntoera# 
fli®' ©telmatograpM# ©Isa i^*. mm at a t^ pKratare' osf 27 * 1® C. nsless 
®h® mm s^Mm  ^ <»® drqp at a %ism m. osi® i»cli Ihataiaxt 
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Ae©toiil.-teil® - water, 2*3 (r/v) 
AeetoiittHle - ^ thaiiol - liatert tiSil (T/V) 
ffe@ »6@t€mit»il®-«i^ i^ @l-«»t#r sol'veot »3rirt«ia iraa suggested by Bl«a 
aitd piw«d to be th® a©st uwfcliwracstofy of tli» <mes tested* Thta 
s^wt«a m» lifted ±n the tei©ici:i«sal ®tttdl®s irith pipereayl Wt^ adde. 
Th® «f jr®©t «sf a p®t»le« m'&mT ms^mxit of tlw aB«is>i5?a voBch on tlw 
aoMlitr ®f plp«r€® l^ tont^ ssldt <» eftraatograaai deiraloped mtb tb««e 
Solent f^ i^tiwi m® |jw©stig«ted» laoim waomt# of radioaeti<«i |>iperoH(y3. 
tet«^Eld8) wsm »Ms4, to ttli^ tottt 0f x'oiaeli «»tx*aiit8 aad the ralxtars etooraato* 
•llMiUlt itt —liltU OI IA 
at t90 mm* iodioated 
that ®®otl*©r iE®th(&d i&r tb# dhite#tioa  ^this cmp&wad oa paper ehrcwato* 
fra«»  ^naa possible* f®iii»at #t (1951) d»iriil<^E  ^ an adapter for acanniag 
paper ©JiimatogriBHB wM&h fitted teto th® abscspptioa eell sojapartaaent of a 
Becteaa, Ilodel BW spietir^p&«itittet®r# Tl» adapter eontaiaed two spools, a 
wserroir- spool to hold the pipswp ehrsswtographie strip and a taice~t^  
^ol emffl»^ed to a M«®arlfig deviee sSatlar to a fime comter m a 
35 Mi* ommm* % rasiuai of this la^vimg a direct photcs t^rie teehniipe 
ms mrailafele for'loeatiBg ami »asarte% m paper chrcaaatogmaa, any 
SRibataaee «M.©ii absolved H t^ ia tie® ^JPsle or ultraviolet waire lengtha. 
Bom this msA m@ rffitloactiw mmMsig t@@i»i<|ae were tised to locate C -^
lalNiled piperc l^ bato^da m ehnsaatogrtts  ^
A "fisiial me^&d for tl« detection of pi|»ro!iyl butoadde on pi^ r 
@h2pomtogimi8 ma alao deaU^d# the alufjleat ^hod la to uro a auitable 
eoltir re®©ti<m f^  tl^  deteoticai ©C the apot, isaoh as ninhydris whieh la 
mwid to mmBl mim mMB on paper Sugi^ ^atl^ a from 
m 
ffeigl (19%k) imm um£^ i» eelLor r@aetions for piperraayi teatoxldfi, 
a®all mmrn&i ©•g« 2-»200 fg, ,«e" Piferos^  tmtoicide ia aoefecmfi «»rt applied 
t© filter pmp^T atrip® ysiMi a After th® spots wre thorotigliLy 
dry# ttoBS stflps "wsre spt®f»i iffith an indicator solmtim. Tm coal tar 
j^&a iiaM for tosgs and ooiwetie#, W£* 'S'iolet #2, l-^ k^ydrosxy-fc-f^  
toliiiiioaaai^ WMpimsii®, aead liS S®d l« l^y!laseiE l^7lj»0-4^  ^ nwre 
triad, So3ati«ai c# #©% QmQ$ pireent (wA) i» ]^ b«scan« were uacd 
t©' spray tl® atgdtpi.* 
ffc® poaaibilitj ef reradariiig i^ percsE l^ ImtfJsdLda Tiaibla bjr reacting 
it with ft eo^ liag agant m sodiw lf2>««ap}xtlt<»pi»os»'4i>->8alfmata wem 
te'^ a^M.gated* IMs ia mm €f  ^taata i»e»ad for dataoting raaotiira 
iaiitiyX«a«: ^©MpB 
Ite^  «pgaiii© flwsg®*®® nliitB plaeed umalar ^tarariolet light, 
fhia property is vary maafml im loeatteg ttess©- eoKpounia on |»par ehroaiato-
gr«i-» SawnO. filter paper strips eonfcaiiitog both radioactive and no&-
rsidioaetiT® plpsroi^ l bmtcsclde spot® wsm plaoed mdter m. tiltravi<^Let larap 
and tea ted for flmoreacejaoa* 
the possibility of adapting the ooloraffletrlo TOtlKjda of Jonea al. 
(l^ t) aad BJjofflt (19$%) fijap paper ehrMatogwtpfc^  i»fts iBfrastigated. Serosa 
(19$$b) aag^ated that eoiic«ti«ted aalfttrie aeid by itself sight be vmd 
for the deteoti« of gmvps em paper chroiBatc^ra»a. 
©iffereat oo»c5«atratioas of i^ peron^  butGEsMa raiiging from 2-1000 |3^., •were 
ai^ liad to filter papssr atxlpa, aad the i^ofea irore allosed to dry.. A -Mitii 
atre^  of eont®«atrat#d solf^ rle aeid ir^ b pipetted onto &$$ x 9 em» glaaa 
plate set iii a uroodan frane* fhe paper atrip warn then earafiilly i^aeed 
m 
mmw tTm #ass pl«b® wm turn®*! over aad th© looati<m of the 
3?©diiia®i ai«a%, tn i^eatiag pm&mm ffit lasl^ jliiiieditaesTlsfeafQrl grotipa, was 
aaAet cai tfee gla#s plat# witti a mm pm&±l* 
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26 
fabls !.« A mmmj of ehloz^smetli^l derlvati-ve odT 
0ML@paiBi&thyI oggpcmod 
DilifsteiN-. teufcgw %iiwliior±e Itelds SapGandyCieAtioii 
f9r»i^« «i£f€lj» aeii no* 
g# t» g* lal. 
1 
S*99 
' *^3.0 
0.f® 6.af 3.1 251.7 
i } a...w 1.3S 9.3? 9*$k 6.2 6.it 259.0 252.0 
1 6.00 1.36 f.37 6.8 6.00 1.38 f.^ 0 6.i 268.9 
•# 6.00 3.£O CIA*) Cffll.) 
lt.5Q C .^) 
6.2 255.1 
r 
<S.O0 3 .^ # (»!*) 6.2 2lt6.0 
8 2.C  ^ 3.10 2.2 2^ .6 
2,IS| QM 3^ 7 2.1 2Ml^ .U 
I© f.OS 0.%6 3.15 2#0 26lt.7 
n 2jm 0.^  3a? 2.1 260.9 
It 2m' • 3..13 2.1 
a.os 3*U 2.2 
a.c^  oM 3.1k 2.3 
15« 2.06 0.^ 6 3M 2.2 
aiiie iritli JbO |wi?®«i3^  aqpneons fccrmaltlsi^ j^i v&laes for parsb-
mi,€ &m in ml. of g. 
fwitoaotif® i^ i^ jesiis maiB fey addausg 300 V o£ C -^labelnd 
^%s4.a fSuH'OSeiilve pptpafi^ ioB# 
paraffim t© pemmt  ^aeit frm xmeti»g idtfe the t^al. I«ss than 0»5 
j^ re«it of th© raiiiaaetivity i» th® pax«fo»al<lehyd® wm pisssent in the 
ai^ id Aft@r eentirifmgatim, a araaH white a«dljraeiib was notie«d at 
th# b©tt« of thi eeiAidflsge teb© in the mm of hoth rawJloiicti'TO 
%tm8'*. 1© atjch pwKSipit&t® mm ewr mm in ttai noifc-iwdioactiv# prepara-
ti©a«. ftai^ apa the precipitate iram to sane ij^ mrity present in the 
O -^^ laiieled pyc t^fojMOiitlijnie.# 
m 
M©*pat« «b8ki^ wm a <sritte«l factor i» th® ehlorcowi'Wbylatlcm of 
ilAtdroiwfr©lff.t yl#l«i ms .@»at2^ d®©ria#®d with iBa<l«c|tmte agitatl<m. 
fM «a6i ati® i«e tls# »»etl©B mwmt w«r® alao ij^ortaaat. m prelto-
isAiy trial«, efel@iraaetl^2*M.«8a ms att«®ipt®<i in taro diff«r«ntly isthap«d 
fh® a»iiller msml did B'Ot ecaatadm the drainirstg tab# 
•mvmemmmt •pwmi.&mlj desertliwl, nMM • th® larger •vmaml wm a prototyp® 
of tlia ail# fiaally M© elilor<«®th^l ©caffiptsand naa prodamd In the 
larger i!i®»sel| Kimia th» a^p& of tM® reaction v@8s«l was changed by 
flatteMng bottaa^ better MMm @o@d yields 'resulted* 
Mmthms!* (sritieid. faet©r !» th® ©blorcB®tlisflati<m of dil^^s^dz^aafrole 
wm -Mm ©f ttoe l^fdro^^orie mMk St the ecxmentxntton of 
aoM ii0». Ims than 3?-|S pstrwiiit a di»Br±J5atim reactim oeowawed 
jvimltii^ Sja tlie folidwtoif pantSui, 19^) i 
fto© prv^rmMm. af th®: scjdiTOi stalt of M»i>hsr!lm» glyeol &-batyl ether 
Mid its oond«Rii^i«m with ®hl<«rsE»8tfegrl ©erapotrnd presented no diffi-
e«lti®s» f!ie CGaswrsiGH t£ dl®tl^l«iwi. #yeol &-%i3Efeyl etiier to the eodiam 
salt WW ij«L«lly eca^lete in tO to 30 miimtee* Coring tisde period of 
2 _c%ci%cH3*cca20k 
^Ii2CH2CH3 
JOH2GH2CH3 
I 
I  ^
I 
i 
I 
I I 
1 1  
III I 
I  I  s  I  
I { 
1 1  i  
I  
TsIjIii 2# uiwd in th« ja«paur&ti<m c£ 8odti«ui 
ftsat n^^batyl ©tlsar md Its eonteisfttidn with 
tile @h3.©f€BSfc#tfesyl • 
dt pi^rmwl 
JTOwp* 
mt* 
MIMMIIBI listill«d 
.'Wl.'feiJf 
6hl<^c»Mi'^l l^peyoiiQil 
butuxidft 
i« g* t* ffil« aa. 
2 l.»M 1*22 9*99 %.l 10.2 
3 lat lat 10,10 li.2 1i*.0 
X.1? 1.21 10,10 t.2 12.0 
i*n lat 10,00 tt«2 12.0 
ift i.it lO.OO li.2 16.0 
fa i.tg- i,t© 10.00 It .2 16.0 
12' 0^59 S»m 2.0 7.0 
13 QS9 o.^ S $*m 2.2 7.1 
2li^  0#60 0.5S 5.00 2.2 7.7 
1^® ©•i60 oM S.00 2.1 7.0 
^WLmeme/^X of pi«par»d -with l$0 percent 
** IHNtM.awJI. ..ak-Mfc-aBUSir t&'nltaatML liii ii Mil nia'•iii •> mimi r«i-*~ •* ^ mhi. 
fkm ^mmmwa of the«® four rm» (fmps^ 12, 13, 1  ^ andt l5, fabls 
3) -mm IS Ite fimM iata tm the other urns -mm oaleulttted as aosMi 
®f th® ©ia©*»eiwtto^ i»<its ased ia each €Mm tor th« dateminatioa 
of i$m «iiiM»Bift®atim ma^T^ 
WmmM&h^ -wiffl «fath»aisKii follosixig th« laothoa of Itorray et al. 
30 
faiiil# 3* tiMMa frt® Mie distlllatioa oC 03:tid« pipercj^ grl 
tostegtiMStt' 
yii„iii, ,11 rawp*' 
IM»« 
Wi iirtirniirriMn'f 
teSOXSliB jMaiTOi^ ierai gj,y®ax Broinc^ a of distillation H-pe^Jwagrl TlaM dt 
Initiscide* pifxerose^  tmtoad.<l» 
idL* al» Ml# se 
1 li^ •0 6.© -
fc ll.,8 k.3 •m-
12.»0 ItO 5#2 -
# 16*0 ?»0 • 
12»0 6S lt»0 -
IM 1*0 3*1 
13 $.s 3.0 77 
11® 1*3 1.5 3.2 82 
j^ d $S 3*% 3.0 77 
iKtesmtK sbcm mm  ^»« eC tlired ^Nsllaetoid dnrixig 
^Mf»rea  ^ aifei# nitfe ItO ixiipeeiit ftqpa«<9ia« 
r»ij30«M§rtKfWi fwipitratlsn, 
%iiia 
(3^ t) ®Ksa|)% tlutt ©ij]^  S »1* c^ ' mtar, iastisad of SO s£L*, mtm used in tbo-
9%mm gtewx-ator# Sfc» mmtm for msing nmh a mall volum® of water -was to 
©tet®l® m nmmt^ m%»& a 0©J.i^ im of m poasibla. Ttrna- tlse 
f ©ftial^ l^ fla© proiaeei ooaM hm usi®d dlrietly -witeoat l^ rfeher oot«!t«Qttratiiig 
is tl» eC tS»s fefea®re®0'a:^ l lieflTWfciT® of (lil^ c^«afxt>3.e« Tha 
ttOTUt xietlwaiol ikimi iB -Uw apitl^ aaa mriei £rosi 1«^  aif« to 12.36 mM, 
fim- tteui piwffar®  ^mm eolosiaetricually and 
Jl 
^ srleid® m by both aaalyilcal jaetli©ds mxa 
tn fabl® It «ai are in eJ.©®® iowowr t!i03e 
(liit-3?? mm mmh Immr Mian th» 80 p®jNs©irti yielils cjfetaiisedl waSoT 
eoBiltttoiiii of th® ortgiBSl wl»n $Q isH* of 'imter imm umd in 
69 tFwieewB ^ wwaT # 
fabl# %«> HmMs iewmMetla^' bf" tlie mamA of 
wfcljaiaefl m®®i to tewiy «t al# p952) 
TieM c# foggw l^ilaksNto 
Oolorlmtttsle  ^
wMi. wg*, i 
IJk 3.«# 16.3 h%^9 
lA IT-.©' 1 ,^8 U^$ 14.7 
2M • 37.5 k9S 38#5 5o»6 
ms SQmS 39*0 $U3 
k*^ S2».T m.9 82»2 $6A 
kM Bt.h ms 82.J? 57.1 
9*B9 m*k m*3 
9»$9 
m*k 7*1 
tl,7 SS 
%awal<l»%iite tli» grasr3j®e%»ie aetliod of itoray et al» 
(W^th — 
%®r»al<i»Ji;r  ^ tim eoIcH l^metz^o metliod csf %aeker and 
S^mm 
Wisii li»36 A 0f mtmael mm MMi $ mil * of water l«sa than 10 
pessmmt f^ aldiehyi© wm prnmrn^* mdmhUdXj Umm wm lasuffleiMat 
n 
I 
n ^ 
1  ^ § p  ^
1 
I ^ 
II 
I 
I  
I I 
i i4 
t  ?  I  
i 
t 
I ' ' « ! !  f  I  i . ,  _  
_ •>« £ . jj n 1, 
1 1  f  I  i  
1 1 1  
wm 
$ 
$ 
I 
1 1 1  
»  I  I  I  
i n i i n i i  
i  8  i  t  ^  ^  .  
U 1 1 1 1 1 1  
5 1 1  M  
®  i  1 !  » • !  
'  I  
I  
t  I  
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fabi® <l.0Ol<*r43»»t3d!«» amilyis©® g£ pi^ rmxyl baieodLii# dliotill«4iosi iTem t^om hf »i#i©d of S&ms ®t (19S2) 
yriB8»|.<m '% 2 g^actloa 3 
'Irep, wO,* iteity biI,* Bsyity stl# Parity 
D®* Si ' Jl Jl 
1 s*® 1,0 63 
% 2*3 
/ 
a,o 89 
$ X*|^  fir a,t m 1.5 lOli 
m !•! idt 99 
f* i*5 100 s.o 0.5 93 
12 QS f<3 IS im 0.5 95 
H 1»0 88 1.5 108 0.5 97 
X*b im 0*f 0.? 93 
^^percx l^ tetoKjJiEi anbit %0 p&mmt aqpious 
|pKIC^6^plK3PSi*feJMSII * 
faktlm 4* ii^ to cif piperofiyl szid 
0oip9«iiii 
lufyaotlwi jjaSeac 
#3re:®l irUmf 1.U299 
lirfc 'fwiioiKJtiw 'pipei^ Ma l^ twiterl4e fmeticwt l.li990 
tai raiicNiirtliKi piperetisgri t}txfe«£Kide l»li991 
 ^ plj»r®ii3fi ^utedEl.^  j^ aetion 1.1i998 
ItettlnSiO  ^ M.is@»x*«siXFl l.ii9T8 
IHxxii p'ijp&zw  ^ IroEtiCiaEtid® l*h991 
A 
i?«B.adiiteg m tli« walla t£ tlj® ittatiHiiig head. Sine® the refyactiw 
©if #11901 erfebfiXji 1« ime  ^lower tlias tli«fe 
 ^pipSTOS l^ iMtoxii®# IJkPf^ t  ^««11 'amouttt-odf tlie former eoBip0«ad 
wmiM. i©o-©WHsfc i&r tJie %mmw mliats, 
A ©f •&» ultwirloajit aMsjoptioa spectn® adf th® seoojMl 
»aii<«eti*r« fiijeiw l^ feateodL#® firaotim «llili that of a |mr® ataiaiyrd 
gitopl®. it 4ia fi^ pe 3* S©luM.©a« ©f |Kl|>eraE l^ bwiorldfl in (aPbsolute 
i«-tlmx»l -mm miKKd to pmpmAng Wm&m sp®^m* pdU^s dt mmSmm 
»d mm tine »g»@ for saffi|»les* the 
<liffe»a«e i» tl» teight t!i®' iss© eiirv®.# i»s Aa® t© a. alight difference 
Sn tife®' a©liar ©OTeentimticms of tbe fero Th® atroBg i^ orfstloB 
feaa<l at 'gfO wifgested tl^  po«9lfeillty «>f «»±i3g this nafe length as » 
mrnxB of ms3^ Xm for pipercjc^ l Mtoad#®# 
2»ft«iwi (^ etjm of iHetl^ lene glycol ^^ jsityl ether, 
fewt^ ie wM n pmrn sitantod plpero l^ tmtoaci^ le 
8i*l>le ifll«0 prei»»a. (Figaaws l» aad )^, ^®e spe&tmk pr&tiMA 
another mam of dbmskim  ^ the jmrity -©f "ihe wi^ o t^lw prodaet'# The two 
pll^ rei^ l fetit(0xi<l& &m^m ajfieaaE^ i %& hei«B' essentially identleal aiSm&rp^  
%gmk etp»&%m* 
% %& tlse iiifimifed t^ eetra of a.etBgrl«n® glj'eol »-batyl 
etiier md mm em m& tlas cont^ ibmtlom of both aolecules 
to the ifjeetnaa of iJlpenmyl feiat«i«ie* 6®-rtaiii «b«o3rptioB baaidyai preaent 
la the sp$i'&trm  ^ &t' piperoByl butoct^  <mi be aaerlbed to fanetloma groapm 
a» TM abiterptioa at ia to th» etfeer lisikage of 
a^eiy^ leue glyej^  s^ ^mtyl ether altte el»idxi« Uie two bands at either 
«S  ^of' it^  im$ 'stf^  mS. 1«  ^mr\ are, probidaly emtrlbttted by the 
fii» 3» ©# i^ oasrbtini i>ip©rofiarl 
a pmm- simMrd arn l^Mm 
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ULTRAVIOLET SPECTRA OF PIPERONYL BUTOXIDE 
CONCENTRATION: 10"* MOLAR PIPERONYL BUTOXIDE IN METHANOL 2 cm. CELLS. 
INSTRUMENT: CARY RECORDING SPEGTROPHOTOMETER MODEL 14. 
238 rn/j 
290 m/j 
PURE PIPERONYL BUTOXIDE 
RADIOACTIVE c'*- LABELED 
PIPERONYL BUTOXIDE Q 
_l 
I-
a. 
0.6 223 mji 
0.4 
0.2 
259 mp 
0.0 
340 320 300 220 240 260 280 
W A V E  L E N G T H ,  M ) i  
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60 60 
NoCI PRISM 
CAPILLARY CELL 
INSTRUMENT: BAiRD ASSOCIATES 
INFRARED SPECTROPHOTOMETER MODEL 0 127 
40 40 
20 20 
WAVE LENGTH IN MICRONS 
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5000 4000 3000 2500 2000 1500 1400 1300 1200 ilOO 1000 900 800 700 625 
100 100 
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40 40 
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100 •100 
RADIOACTIVE COMPOUND 
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60 60 
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CAPILLARY CELL 
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20 20 
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Ill 
gmip* imo toanis are ei^ elally preBdiiBjat in the 
afe8.oiP|3tlaa, ef Sewe of the ftheiisfl ring ttbratiosos 
$m fs®fi©ct«t ia tli» hmd at IhSO in the smallef oh® at l£W c®-^ . 
the feaui «t 33^  l» dsit to S-it tmtirlbuted minly by tl»' n-
s$M GimiM* fhiji fe«6^  i» al»0 Im tim &^c%rm of 
'fi^  9%Tmg A»©a?|5tioii at ti^ © eoT  ^ mmCL%& fvaa C-H .stitch-
teif^  iritemtime ecaitillfe^ ei fey I»e1ii dtl^ i^i^ i^sfroa® m& dietli^ lene glycol 
-^%atyl e'ihier It i# Jtetes»«%teg to aote that the hand at 
36i0 tot the e^tl^ l«® .glyeel ^^ Imtyl ether sp^ s^^ aem da® to the 01 
alaest #«®isl.#iN»3y a^sai^ ared ia th® afesor^ im •spectrua ot 
pifera^ . tetencS.^ * Miller et Clf5t) reported soa® Infrared aassorp-
ti©n l»d8 f OP pi,|i@«wrl lMt«id®' Iwit did aet the bajads with 
fmetiosaal freap®» 
JbcRjt 6? iwnro«Bt of' the t©t«a. rs^ a^eti-^ ll^  i® f^ p. lib (fahle 3) 
m» memmmd la ttei .distilled pipsrorasfl toat^ ide* fhe balance of the 
Widiioaetitaty r«saii»d in tim M.^ r re'Sddues in the distillatitm 
glstA maS. to the hmteeeide eoating the iaside g£ the c^ etilllii^  
MmA* 
M the mito radi©«i@ti"w» i^ theeis l5.f Tahle 3), ahmt 6l perw 
©est  ^tlMi total •aeti'vity was prese^ ut to.  ^three fracftims of piperoi^ l 
featoaEi#®.# fee ai^ eifie aeti-^ lty ms 0»1^  jmp/m** yieldtog 155 
m ueasared m a l»l®«r Model B-4^  gas-flew ©otmter, There -was m 
•dlffer^ ae® la the^  radiaistlfity ©f %}m three j^ raetioas* 
A ©eBi|«ri»m mm nade l»@tw©eii the eol«»dlai@tri0 siethoda reported by 
4mm» «t^  ||» m4 WSam Cl^ 5fe) qtmntitio® of piperuMjyl 
femtfflEite# fim staaiatfd. €®wt« t&r tim tipo methodif are alhmm in Figure 6» 
fig# 6. ®a3?ir«i» dbtaiiMtil utt^  ptpemnfl Mtadui# tl» 
0<^l©]ftei%ids wtlioili of iO.* aaid ^bM 
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- -ACETONE 
METHYL ETHYL KETONE 
ACETONITRILE 
n-HEXANE 
r 0.4 
/ 
/ 
kf 
Wtmm rtiislts- a^ e«i ultli of Una mimm im fomd that «b 
mm^s of ga3,34€ mid imi m- «ff«©t m tim test aeerfccaiitrile was vua&d 
ili-%n' irf» HIi'mi niHif-^Tftfiiit'i' 
mm '• 
A m^m  ^stay^ aari mat®# «idteg Imtaxlii# aaad »i* ox^ aiaie 
wm CWg# 8) * All seltwitsst vm& iritto t!» eseecpffeioa of h&mmm 
p l^toiwi wl-ib wMob foUowBul. Bmr^m Im owr m 
.mm«'  ^ Ifer®® solwts, ««rt>cai tetiwehioriie, 
&t Itigher 
iat«Mit|' tlia» tiio»s protomi 'with 3yd«atieiil ipaatiti#® 
«3i' 1totesKi<lit "wMle .t^ iwrnts, a^ei S£«il53r % reamltcd 
Sa ©oBipljesE®# osf ,iEai^  i»ir #©X©f^  intwasiltj* fe» mammii blanka wre quit® 
3.«rj>. all vmMmg» mm §»il® 0*®» 
 ^fiw mttm agoufe#, 0-12^6, 
Atl* 2,<I6?, ttill «ai(ft 'Smm 8© teirfe^d At omd®nlir«tl<3»# of 
ami tS© M* ii®'®ttiir« i»^awlt« isttfe lltia (1^ )^ pPoe»dm«* 
f]b®»» ntgatifi©' mm im @@Rt:fi»«t to tiie ones cfettised ndtb tiJKllar 
c^^ ijmsas fer Oa»ta^ @tt ^ mA ,(1952) • ft^ atoiy mjd»r tli» 
aaOisr e»(liti«* of iMsii ii||ntreft.faiji pssssgwrnt te tiiii Hw (IfSSfb) t»«t| 
€r%l3 l^#Bi(&igi^  |y|#iex'' mc l^de^aar oaEapcffimds -mrm B0t 
t© .giw ti» mJM€ w t^e* 
t«5rt.«»« aoX'iWit ii:prti«Mi9 *»»»• t5rt.»d for the mmlv^ bton of piperor^ ?'! 
!& th&#0 ts^LftXSy 
iiie<mjiljig mt Mi om jsi.li@oii& iwtrolatw impregnated 
asd m plBdn p^ r gtrip®. Aft«r nai driyiag, tI»B eiaemAt&^mm 
fig. 8* A eciipinlacni mrms efetaimd iiitii piperct^ l 
femtOTjJ© md sis me0m&ja tlie cdrartiKttsrie. 
&e Wim 
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'0 |*g* Ifeeii ©f plp0»msrl imtoe^ d® wer© cihramat< g^m|»h«d, 
t&i spits 3»®w3.tii^ . twm s^pT& l^mg with ©itfeei?  ^wem ®«Milly 
f i» % ir®3.<»« ®fe%iil.a^  «f l^ aa «Mpree«i closely witii tlse 
fft* rs^catos^ris wssEtisaasnteS*! 
•Oftietr todieattofS' sastli m wtl^  3?»d aasd »a«ge,, garro aegati^  
fl» -mm ^ m (st&Mxm 
f©r th& 0&'tm<tM.m ptp«*effi^ 3. "hi&^mSSet mm tried* Thm t«»t wbhi nrnf^mpeeSSte 
m tb# -Ml# iNjl<si? «ui' withi Imtcaeidie'ji petroleim «t53®r, 
iusirt^ inws d$J@t.i3.!l#d'SiiitASP* 
1« fl«0j«ai®iac® •!»» ©bi»nr<ed -Ana t®st gtripi •©cmttadteiiig pip^ rosayl 
iMttad,#®. wiswf' jpliiioftd TOtley .aa n3ltif®."fl.©3i@t l<®p« 
®l»'t©l®»Siarfex>i-e pareet-to®# cC Smmw ®t al» (W$t) mA Blm (IS^SJb) 
^mM wis atopfeei t&t pup&r ©lMPc«at©gr^ i^  M.b»® tli® phmphortG and 
iraljPtt3P4« aeidi: eliMw  ^ tte® filter fapsf (Stidps# 'Smrmm*& (1^ 5b) teeb* 
.»£f^  got wowMi. %1M.« pw»fel«a e# etiairiiig os tli® ad^ t^tcan cotje^ satrated 
asid, A im mmBmlm •aftfifcr tiis tetst -aftrip iwa^  placed m •yaa #a0jS 
plAt® «t»i®£®d wi-lfe til® a«:id» ^©t« afpaar«d at. loeatioas <sf tlw 
IwtssAdi-* f«u. |jg. ipst# .«3  ^ pi|>#3?€»3^1 hnimxiM mm cTjomrly 
mi t m* ^©"bs faintly Wl3®a thi« t®elmi<ia« iraai 
t®:itsd intli ipots^  cm i^nism l®aa timm 50 m»  ^ J^»9' 
t»»t i^ 3» ted to '-»M. those ©ciitaiMag t5 |ig. or Hbsis 
-iRi» tapo««lfel.«'t® fhst this teehalcp® e<mld probably 
b# isew®i»pd If miiag oltosr mlym% t® prcsduc© ®OT® eonoeiiftrated 
a^ «t8 « ^ i« ste«»%«^ ast8s* til®, -swdn cfej|i«t4om t© tMa t®olmi<p© is t3mt 
it »«alt» in %lm t«jt«i 'Iws <sf tl^  efereraato i^wis* 
fMf m MEPAiOHM m nmxomftm nmmmt 
wwtm  ^m tm M&mmik. mmn 
msmmm Mm mmm 
Mamw^Xm m&i WmmUxm of H.p®r<»y2. Bsatoaeide 
flii mmim mm h^, immmhtm rnsOmcm ia tlmm ati«3i®« 
mm Imm »mm0i %o m mnrnMrntly mwf to rmr f^ lcadJig tfe® 
i»*ttiod INI* in *ialt fmrnlm mm. h& mmn in Figajw 9* The 
Moiogy m& n. tMs tewset Imve been wpofrfeed fey 
teney (19^ 3 )• i®sa®» <ma b® diirfcjtopiiiili®  ^by aeai^  cf a 8©®nt glaaed 
liseateil ia a aULghst <m il»@ fi»eaid. aeWLciiiiaal targit©. 
A p»Miiii3«i,3Ey iawsriliigatieiit isfsa. aait of the abnorptioa of •noia-
ptpBtrngi. bmtceKl<l@., f^ aale jpoaelies, ixc^er oaztKm diced.^  
iaa»stli«yi|, mm to^eaajy m tli® d©r»al tlio2«ei0 mr&& iritii an 
ae»toEi® of pl|s«ft36B^3. bat«30ciA at tfe® mte of '1120 |tg«/iroaeh 
mm-s^sm 'fe® cjf Eohbl^ i and Itote A stoilar group 
^sf roaeMa tf«aited ifitli -setrfKl bm emtroJji. na rottobuna Tmrm 
|»3.®<sed iM iteeli oaat®3a»«l food aad mt«r» At iisbtrmijt^  of l*# 8, JSi, 
Ii8 asat ft li«« follennti^  t^ fsieadL agplieatlea S roa«ffe»» mire aiaiathetiaod 
•witli- e«a%©» tisr®® 100  ^Baa« posriio^ar of mm^xm to 
rsttow th© mafe««rl>®d Imtcssidt* Tfe® lAmm  ^ mm eaaOjinea, 
#<»0mt»it«Nt aaii a'fsO.wIwi eol.oiriiaeti'ie l^y by tba aetfeod of Jozies «t al. 
(l^ a) uslttg tlMi rism® irm tli© emtrol roawto®# m blai&s« flasi rinsed 
w$t% p^&mM '^ edltb s^asad -^ wiyiwiiia sodiw atilfat® ayws extraoted 
aOL'* €3£ :piferdl©'®i #tlier by itosfltiBg:#- fli® aaperaatant Hqaid mm 
Fig« f* fwuOit worn^ g ms^ t^m (F#)» 
Mi0sif4««fcim alMDnt ' 

fUtt^ red iwi Wm ©rlweMsaa i»s t«fifi« more. IKaB otmblnBNa 
mm. ©•«t|s©m%®i «fflil ®iroa.u«li®  ^ oolwlawtrieaiay by tii© samo 
Wmn tim «fe#6i|St4aB pipea^ l^ butoxtd® -was 8tt»iiedi» 
ipl# ttd 3$ i'mAm mm tx%Ni.t@d» mnier dlodLds mmaf^9im» 
•«ltli i© cC tfe® oa  ^ tliora^ ie mtwsl^  All 
i«ab»0qa#3at miBsmmma. to tr®ataeiii» &t rm^m mf@r to tkls method. At 
til hcRir  ^ inEfce^rsmls after tr©atwat, f swl#' md 5 f«al® roacJMia were 
mtli «]Ki rinsiKS isritlfe tli.re« 1€)0 »!• porttma «f 
mm^mm*. fte idsuie-ft -mm oo»@«iiitmteKl «»sl radio-
m%riJsakB.y* 
An (®asp»^ ?4»«sHfe m® s«t mp to 'laaiitlier the •absprpfcion q£ 
p^pemm  ^bsitisdbit •«il» ©eewrfnd tiiew  ^tbe outiol# a£ dead roai5l»&»> 
f«aa® a»»el»s wr© kSllei l!^y«aro§iii ^ywoiae g&s mod then 
trw»te€ with iO' |ig,t «f ptp&r0wt butc®!^  in tli® same manner 
m dy®»sidb»i o^w# At Sit, Sit im<a ItO fastirs feilcwiBg treat®a®Rt, 5 roaebAs 
«!» rliiasi. nrltb •asc«tone aiBi. tii«' 3aail0«etit±%- preset in -ya® "waslMss naB 
#wia.mte4... 
fo ihm ©f mmmMm. of pi|».rc®?yl butosKidsj, 30 imiilo 
SKid |0' r©i«ili@» -mm tr©at«^  topiealJ^  mtb 80 ipg» of radi{%Beti'v« 
l>i|»3?eiiyl btttcadLdi 1» %km mm « (tiseilbe  ^ab©w» Groups of 5 roach#® 
'pla>e«l. in eyMsn i^tml^  ma pi&t @s»iboanl eartons jfitted At both rnids 
withi f iJWli liaar^ teKr# ele^ fe* fli®. rosg^ tbsa wre provia®d witb sMiovb o£ 
aM ii#W at a t®ap©mt«»® ef t9 • 2.® G« aoad at m relatii^ e laaaldity 
WIMf 
IS piM«at# eart0W» mm flasiid mm Petri dlato®« iiato wMeh tl» 
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pstireiewi ^etlsssrl mAm. imfegsg^klopid© md a©«toii» or tlm 
m&m&xw ef' tw-iosti*!®' t© gswamd romims mm stadled* 
0©lt3sm #if«i»to®p«tpli3r ms tifled m & memm of el^ ndjmtijag tise int«3 -^
f#3Ptog fat»» A 19 * »»• g%m& e®l»m Utted irliJi a atq^odc and 
«B3jwg»i Ijit© a 2$& ffllfc ®o2,T®Et mmtfoix" at tfe© top of the oolxaaa ma 
tig«<l ia «xp©x l^»Ht»* A gia«» ir®©! plug *ss at th® baae <«f 
t&if eelisBsin mi irats aided to a dai^ lii of oa. The et^ vmn 
wm ifwlgatid nl^  $' naX* ei etfear, tbe 3padloaetit« 
but«ldt m« aiiasd liid tl« eoliiwa utm aliitad at th® rate of 2 
drops psT 8®©0od- TStth $0 ml* port±«  ^of tl» follewtng sol^ ntsi petrolaom 
a-tear, ^^rnmm aatroated with isdtrcss'ithiai®, t«t3!^ hlcsrld», aeatGaaa 
aM hmmmm* flu® al«at®» "mm a3Ei«iy«®d TOdioaettfity* Th«R xmdlo-
aetit-a plpiaimyl. femtcss^ ld® ms aiitd t® a fastrolam ©-ttMsr aactimst of S 
i»c»t3l»a,^  tha HlJEtiir®; p»aa«d tiif^ u^  the eolwBa m4 tbe aXuataa eoXlaoted 
ani mmljmed* 
fim e©2»ft w» aXa©- triad for saparatlug pipercsnyi 
MtOTlda i»m rmA fat# 1 thii^ . t®©lani<|a0 dsaeasd'bed W fairifig and 
WaawiiJgtcsii ilS$&) fm c3#«iiig iMth€SK h^3l«»? .rasidsiea in i^ Xaat and 
iBiiwa wm- aX®o iai»iirifei®atad* fM siatiKsd ecaiaists of aaponi-
.iyimg -tea fate, axtWKStiiig tl® -f^ patw^X ijutoiiida froa tha. tmaaponifiad 
ftwtioii 'rnim pitraliiea etii®% diasolTiag tl» awold-aB. in l«*t aeat<ma 
fS3ta*di^ # 
a. 
HBStlSPS A1^& HSSS^SSIOH 
moA mrnrn t^m flpeiuaa;^  Butfeoacid® 
fli« eC a. t^ ptoil wti^ i-S^nit alisiiajag tlsB asemife of iio»-
fSBdieae'ti.'eiB 2«.<e0f%3*iNi farcn etber uNcbsaLets 
@f Idllei. 'lit msAxm tims aftur tca i^eal »f|^ (»ati@{i of UtO %ig. 
fsr ^ le&mh im tSmm ia fi®w« 1®# fhs «woaats ©f |5ipor©a l^ bisln^Eldt in 
Msmi# of •x'em^9 ixtfimmm& fm tJb® 8 hmxm, ttea remadrnd at 
a. mm ««r Siiia lenwl# Aftef 72 boiirs* .H p«r©9iit tl« iM.tial 
•&mm Ittd hmm ymt mSL  ^ «bmt i pif*e«st iomi x«e0««x«d trmt zt>adl3 
tl.»ff^ ii« ViAt :l}iHi. In^peisst te thm iise of 3r«cU.o-* 
setliw |9a#.jitf»i,«'l a 'iwrtlitil mmamv 4o imMBSSlSBe QIMStiOlU 
iifea®r2p%i®n #i«m# im- # -^Ii^ l«cl pii^ r l^ feateocyte tsmv a 
f6f4@i .f«r lh@!|fet. »»3« •$mA ims  ^vmrn^mm ax« fweii in l%iix« 11. Abs^pp-* 
tl®» mm iai3t%j .f«pii, baisg adteest ««i^ l«t« ieft«r a "W8#k -with wiy llttj* 
&fflif«ii^  l**WBiii iHsKtet p;t,|>e.j^ !a^ . 'biit@3di.dto mrai mS a^ox^ d 
at tliit amall^ r Ivmlp «*jg«  ^ "vUmi SO tig« dt tha natarial 
mm -hks^ Um^  $m ee i^mst to $t -prnmrnt!  ^ WlM ag* imm tuwd* Vemtim>  ^
tton csf p$.|»ip0i^ l batiaeija® ale© ©ecwwd tla^o  ^-taje «mtl«ae of dbuul 
in (dbad oemm at a 
«l«MKr rat# i^ tei. tliat f@i»i i» tbir Mvixm izaw»«HNi (ifa® fig. XL}, 
l^ lsi s9E0arotSiB pBttwsn Ij^  «ni.«i- ayyi. fsoals T&9&^s f©ll<iEiaig tcqpictal 
a|t^ Uy9fttJL(m  ^^  is^» €rf ptipexmyt butcedKia per roai^  ean b« 
«Mi«& in Vigiism lt« ^«a tbat ^ph^Tms  ^ Imtosxidto is ra|d<337 
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HOURS AFTER APPLICATION 
»g« XI# appli«i ifj|dtdiy(Sfciir» jJip»ro«gf3. 
C '^ ^ •/ipo® )^ W ®«l» 4!^  Hndeiarft roaelia#* 
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TIME IN DAYS 
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rmeim9 *t:^  8© pi^ rmsrl batcaei^  
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TIME IN DAYS 
A.« 
M 
9 
0 M 
% 
k 
f 
'0k 
l« •*> J i 
49 
o <«4 
Pi 
# JS 5 
S \f\ -^  « i I *H 
fabiye 9* imm& la. Smrnl saaples cseHeetea from 30 isale aM 
30 fms^m nmimm -with pipem l^ b*ii<ssct^  
fSSiii 
'Baft fei.l<i!«Sj3® 
'^ peatwsii'fe 
dt £^m» 
m* 
dt i&ms 
iiig» 
Activity 
opmAlS* 
1 m n6 102.2 
t m€ im.2 337»7 
m lOlt^ t m 76.8 
k 130 i^[i{ 6 ,^k 
$ 31*7 2B k7a 
6 m 2$a mh 22.9 
1 Iff 221  ^ 16.0 
iKltlt littl® mmmm* M& Wm imai -steleli wdaM separat© the trait®i*--
saliAfl® y«^Q«®fcl¥# is®tab©ll%e# f»m "ysi iiit«3dr«ftog siibstaaoea preamt in 
©f radl^ fTOtiiity la f«8l« twcli ti«0«ea 21* hoars 
«ft®f tepieal -tppli^ is i^cii ©If lil |tg. pikp^m l^ t^cadL&m to tl» 
'WimrnM i?®gtcm ©f -f^ efe vmrnh 4« pi^ :aimt6<i M TiOsl© 10» %e 
«f«fag# w&i^ t 0f roaeltfBta ate  ^In tliia «!Ei^ ifl»a3at «as 1.98 g*s tl» 
rat® a|3pl4jsd wsm- Umx^om 20.7 jpg«/g» of bo<  ^
atoofnt $ p@mmt  ^%h» rs^oiwetiTtty trm, tine «^pli«  ^4omi 
*118 jr©ii»a ia tltti H® rMm 'vaUma in fa&l®» 10 and 11 aatw 
n 
ivam 1,0 fesaale iWUsim 
smeles® S ^ e«r« «ft«r ti^ ateasat on tb» wat^ il ttosrseie 
•f«'.gloa isdlili ll |ig-, <sf' lmto8Ki(i0^' psr rtrnth 
lFt« 
fotial 
Jksttnty 
per k'ppU9A 
iot 
% 
fi.0mm9 
W.*13P® gW|»-
!^pa*tOT 
tsm 
l*t?8 
Its 
6.lt 
670 
3$ 
%,m 
3$,mo 
2€l 
km 
fB 
m 
1,0 
o»c  ^
0.2 
1*7 
52.0 
55.0  ^
o^ttl ta m'imm 4cws« »©% iwpadl p&r&mt tswMmao of imigist 
%0taa. M tMa mtwm 4m8 100 madtil^  beeaiisci tbe 
& lu^ ntr temil «Mpii0'S wfii n€i4 •mnsHm^A md A&o b«Kaa.ixiK! of eaEtrastitm 
lomi^ «* 
fe«y»iNi m 100 pmrnid  ^ «®ily p®i?«s«bI tiie appli«<l dow» mm 
me&mrmi frm m^np» &£ •mmTmm tSMm€ •3M«l4,«1®ly folKwiijag topioal «|^ li-
fli» iiirferitsiiM.® &£ irayi3l©iM3ti^% l»8 liaatiara after tsfrntaaat "Witti 88 ^ig, 
pti|®««i;yi toatsidUlt pet^ w r©a®fe i« ;iiriiaM44s®i(i. in tabl® 11* the mmrat^  
of frottjB of 3Po®el»« wm i<A§ gt-f ti»i» tfee isMSxjaetlir® plferoi^ l 
l»ta»4ite wm at iSm- »t©  ^36»f )jg* p«r g» &rt#r itS lioart- tlw 
AMiiit nf .M tis8{i9ii in®i:«tt0e(S to about $ prnmrnt* The 
«©i3Wts ®f rss^oastiTity per mit nieiglit 'WBEPe {fcvcusii %tk t&e foccs 
n 
21# of po©l®«i Msam swples frm 0 tmsmlm Xadeim 
wiMJiMWS kS hours aft®!* m tlm wiifejpal thoracic r«g^ lctti 
ultli S8 1^ * of plpei-o® !^ tetiteadyte p&r vomh 
fatal 
Aetiialty 
Sftiqplt syssipid 
i€ 
n«i — IAMM w»# 
«et4?rity 
cpKt* 
neighti 
ejsra/g. 
f4»9Wl0» Tftt ..L A.. — jfcaPw*«®iiv 25.0 9i|i0 521 2*1 
|l£|,dp#lt 5a 50 0.1 
lMa4»ptt 0,2^1 tJb 115 0.3 
0.03© o.t n 2,li30 0.2 
lt,l m 55 OA 
T»mo ^0 122 2.1 
f««g( 0*0  ^ 2l,?O0 258,500 h7*9 
Has# 8,TO 19.$ 
total ^»1* 72.1  ^
%otal i® mtmm. <toes, met. «<|ai^  
losses in m4 migMag# 
%ot«a iM tMn do®® ®0t ®qii^  
100 pid2*0«iit of tielglkt 
100 peiN e^aat b®c«a«« of «xtx«etlast 
a;nd the following tissuess %««in and thmmin gaaglim, f©re«gttt aud hind-
pit* fh® acti-fity p s^imt .im tt® w®®- ppobably diie to the ppoodaity 
<3f this orgw tl«. t^@ ©f ^plioatioa the. radioaetiv® naterial, Tim 
ml«»» for tl» fat ii® l^#» -mm pip©bafoly lew sisott 
pp@irloii» had shoim. tiat the pmmmm of roewsh fat dtcjwausod 
tl»a e#imtii^  r«ib® ©f irtwidaid mmsspimm of radiometiw p4^ro»qfl batoatid«» 
n 
fbm ©fflnsej of to eactraet pip®ifo»yl butoactd® irm 
rmob fat mm t»«ted| p@%pe2«« ©aifboii t^ trat^ hlocrlde earfcractB 
•wta?# tlie iiiWi ©oitaiaiiMitwl •wi'fe ffffc, tfe© ac^carae ©jcfcarateta e<m-» 
tallMKl 'tlMR SlO®% fll"l* 
fta@ mmsiXt& •ofetateM witlt eoHiarei el^ araatograiil^  mitog activated alvmiMa, 
t® »ep®»te pdfef^ i^ l teatesad#® frm tomh fat mm l^ e&mr-' 
i0& msdMd itm $^ 7$ w&mmt p^mxd$Mg m tise solirmts and m th® 80<|a«a<3« 
tli®y i!»» tu»€ in tlie <eol«a* lest r®8taltii wer® cMain^d with the following 
s®^«os« p t^ienimm «tl»-r, w^^mssm saturated with uitro-. 
jsetiiaw mA ttlaraehlorlLi®.# All. of  ^aotiTtt^  raeovsred was in th® 
ms^m imf^ rlMataly wmik fat was also pr«a«iit in that 
fsmetioR, 
i«gatiir« »s«ltii -mm ofetain»i witfe IterMewr (I^SO) ©olusran* Once 
til® maio^Kitifii iRitsii^  m» ia tiwi. n© aolwnt ®p ©o®feljaa-
tim of «»lireat» tried wetild it. Sinca thia mlwm ia strongly 
aeidie, it is prsfeatela that lii® pipe,««  ^tetaid  ^ i»ia«rw t^ aeid 
fc i^3m!lyKl.a* B&lfc JWbat (1933) «<i Cl^ )^«©3.^ P!tia«t3^0 tairtia <itesp<md 
« 1M« raaetim# 
fb@ »fl^ ««ifieati€m Fariie® and Warriagtcati (19^0) raduieed. 
tl® «€Riat of fat ppwMit im p«tr©lj@t» athar asEtrasets af Madeira roaohaa. 
M a t;^ iia«ia. aa t^^ jpraat tli® #@imtii^  »te ©f aaixmifiad roaeh asEtx^usta 
amtaSsisg pifafw f^i teit^ xAda was 18 pareant lii^ r than for aoiwa^p<«5ifi«  ^
4»etr9Mits a<»t«IM£ig' tha awe «ie»«s£t of anti'flty* l^ a pr^oadora eotild not 
fe® i»ad witli Wm fa«al m tl® radioaatit% watar aolabia ma^^abolitaa 
wettld ^b&m hemm with the aapociiftad fat fraati<m. 
mrnAww 
i» m@. ef tli# lapietioid© sjmorgiata u«ed 
i^ ib As m aid to its aoiate of acticm ia inseots^  
liftjeaM furaf«aaia.i®l^ yil0 iiilfe ^U i^rosa^a#. mM t4i»a ©onawasiag th# 
j^swIMsg 4t3?iirati'rii^  «f dllQ«iitJ»afPole «ith -yie soditBa salt 
0f ,gl3«s©3L mtlMT* s^tilled WKlioacti"^ ® prodact 
mm- m pmm m m »ct»-*«^oiieti'TO attedaM m (iitemiaed by Tjltraviol^ tt 
imimmS.0 oliimatograplil© sniiLyaws, tis® o-»a3pall yieM 
wm $t \mmit m e -^-M&#ajsi piaraitf<pMad«i:^ «^ Tim ra<M.o«etiif» 
ptpmrm t^ bufeoKSAB! M. a wmis of 25S epBit/yi^ * «a HMMMfuerod on « 
iuei«<str l^ atl 1^64 gainflsw eemtw «m1 a apiclfi^ B activity of 0,157 
4 is^r elircraategrapMe ia«tti0d ^mml&ped for the analyaEla of 
plixifoisft. ibrntcaslie m$m iw»teiiitj^Uyi-«®thaml-^ 2t2»l ir/v), am 
tfes wsMitit i^ tise# fte«# difffwat ijyoe®<iw«8 fcr locating pipeixs^yl 
toatmEldit m |)i^ f ©liSOTsatograais mm immrBmA in addition to tsMjo  ^
m%$,m for ob»«e®satogiwa ©cmtainlng aver $0 )ig* of 
i%e» m sttifmiPi® aeid «tf®aIcJiig teelmlgpe ©an 
fe# for *will«r ol* pips-roayl hni^ sdM m ultiwriolet 
»®8imiiig sethod l»»»d ©a $ib9orpbi.m at sqi# was aaaifal. Tl:® ©ffeet 
©f oirgani© aolt^ Kfe®- on a. ©©loriisitri© t®st for pii»eroi^ l ImtaxidB ims 
.l»reatig«tt®d» Amtmm-0 ©ftrfem t«ti«ehlerlie aiid laotliyl etiiyl k«tai«i 
nws pis^ ppped fey r®4ict4iig C -^. 
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1* s^ ey s^ts la mmm oil# S«.»aaolln, a 
1P0%eat i|wr t^» J# l«« Sit 
,, lf^ 5a» «%»©%«£» ef stwtoolia aa«l Its 
»@'!ijtti«#M|> to »8i«la3ji and i* A®. Chem. 
Soe* 7Tt ||3t-33|li* 
*. If^ Sb* lafowaMm «5dr' tta® last of the sulfuift© acid stajtaking 
(PHiFAtii mmmmlmtim*) 
» 1|^ 4» ©flBpQftm<Ja m a®ia®rgis%» for 
, ' yfei3f«l spiiyiwitt© |»fWfclxrS»fi» 4* Agr« Food Cla®, i|t h9*i$2m 
Maekith, 1# W$%* Fymtimm tpjergliffe®# A ^^re/Umm Post 
3(2)1 20^» 
M* i* IflSit# A Qf «9a it0 aetliratoi^ , iat^ bli«lie4 
III.®* fiitais# 'Wteam, SPLSJtaoin# WiimrwiMj of Uliaoit Mfei«ET» 
« IfS^# 0@l^ iliitt3?i® of ssall qtaaatitijei of 
' •  •  • ' I ^ S T O l i t o B m  , i ? p i e r g i a t s #  3 *  A g r .  
. F®0i Oli«i» It 
. . # t;e£'msm%%m Qa:s©lien®Bt for paper tslsreBiatog-
i6« I., itei i, 1,» Iflf* Speistroph©tc!»tPio mi^ aod for 
feswsdUSel^ iiii* 3te4» li«» Sl«»s», Aaal* M. lit ^0D4tO2» 
4» W» Vail, 1^1©:, of f<»iaald©hyi&n mth 
''"iiwiotitplj© .aelii# inia.» Otei« t-ts 7tO-.t22» 
.isiiielfetrpfrii G# Itoi4». B* M,» Tolbert ami P» ?• T^DtSnrteh, 
Iflif • ' l30l^ £e Im it« i^ nsureiiiejit osid ohMdeal 
, i» t*, Wijysf & icas®, Itee* 
0a»tapti% E*, i»i| &. j|Eiili«itol3Si« l?St« M mmttm. Mb&% ©t 1« 
gKii^ Ment lull* sm* ptiam* Borisaixx: 90f 
iis-iiii* 
3 i^l3in» W*: A* lf^ 3« liKllaib@tl'v%» t3pe»^rs in' in®»etiel<ie T&mt^ oh* Soa  ^
Bwdt. Oii»ie«i# m^M Wm (10)i 2k8^m, 151, 153# 
163, mi mh 3kig m, MP m, Ws at)i i^-i<58,17$, 
. • 1^5 • A ©dW®3Biim.t i^ thoil fm mmring larp> eoeksraocties. 
HTlBem.* fete®®!. 1^1 
n 
Mm IPI^Q* ZmMttm. of ©Sf frm fat®. Aasm* Offie. Agr* 
331 13©»»23t» 
W* 1* Ftperoi^ E featosel^ i « »«* «aa4 safe inse-otioia® for 
%!» iwia fi®M« Ab.» #• IW# 271 33S^3^* 
la^e8a% 0» @«#«» in iaseetiei^ a# Soap Saatt. OjNsoicaaji 
Its* 1 .^ 
Faiftog^ ,. 'i* ©• ai^  1* F, Wajsriagtoia^  (l,r» 2.5> 0^. GolorSawitid© «i#t«»»lnattoa 
affiall .fsiaiititi## I,!#!* ty4^ »feloro-2,a-.fei»(|^ thQa^ li«!ayl>-. 
e^hMm* M»mmm M •'Qbemm- Bmriew li 260-20# 
F#iglt f # 19!^ * Spot tgsts# U. Oa^aiAe appMeatlors®, k%h «<!• 
S,. l», ftsfeMistog- a©.,. &«. 
Stwteffj *• 4# iaai ©• I* Cbrtler# 1S>W|.. f^rrstferaB s^^rglsta# Soap 
SaBit* tOCt)i 123, 1 .^ 
a »• aai M# 19^k»- affaets .of aaaamolin, 
aaiiffito aai wuR^a. ia ppsettarta mA mlX l^xnu adxtiafwa as h&mm fly 
<l» %fi 93 -^8^1 • 
airtl@% i# I»j|. Sm 1# Fal®s aid 1« t# lall«y» 3.fl»3« spraj Islll* A 
«ta% «€ %l» «f 1iHS«ib»titiatei piparoayl-asKldaa 
istoeaa iw©wpoi«fe#a im f l j  ^ m p  Sauit. Chamicalgi 
lf(l*)i t^ im* 
tlmmtj, k* B* '%9%% Sl^ «l3»lfeiitlc«a, gstwiral fel<»ia®lc« imd reeoss t^icm 
olaroetftw of tw: ©-©totaelits m&ms&Xr ««%iflbl4»hed ia the Uaitad 
ftme# D» $,• laM* ^mm liSil'S 
WsHlmT  ^ @« 1« ft* tm 1* Cboitea aa4 W« i* Salllv^* l^ iiSa. 
Ust a^ fMWPgJustl^  aetioE ef sesaniu wtm iarocticidtee. J. cacg, 
Gii^ , f i iai-i®5:* 
 ^ ii F# B, lU^me&Bt msk W# 1» tolimm# Setae conapoutida 
i«&fe8Ni ie tfteir s9%ira©tm**a aai tl^ ir ecrx»i3rglffiie affect 
iKltfa S« Org, ft 185-X .^ 
Sanlll, !• Km_g A# Vm*%m%% mS. !• 3.S l^i3« foKieity g£ plperim 
to "hmmiiMm»* C!©iitoi1b» Iq!^  fiiesBpacm Saarfe, 13« 67«^ >2. 
ifeadJKEiterg^ . 0» F#, aai H.» Wa«iw* 3J%i« lietlgrl«pedl.«3aEyi^ s3iy3, cjrolo-
i» Mmrn, ••©#»# i®®# 7©t 
iliewSi I» A»# i,. I# Ackatwam aaii H* 1# W®b»t®y,, X9$t* Golarjtoetarlc 
<si piparosfS- Im'teiiiit* $m Aasoe* Offle* Agr« Ci^ iBiata 
Ml TMm. 
laami,. Q:* *• lf54» fli® »od« »©tim ©f i»»«M5tlelde», Aim. lav. 
liEit«itt©l» li It3-146* 
n 
Ial»% J# 1933. ^aoiicoi d« la fonetton ether 
Aw» la i»2l# aKm8ald*|a®» ftjU.* soc# eMB» feiol* 15* 13m-23ii5* 
1» 4* fh® t< €^<3logr of" tl»e laeror agrismltttiral clii®ical«# 
A«8©e* is tM'fieiails V* S», -Qaiirfc# Ball* It* 82<-89. 
• IfEf# ffesfttaoolegical ©osi-sidez^timt of tii8©etie±d«s« Assoc. 
• & Srag C f^ielatlis If* a», Qwri. Ml. 13« 6^7©. 
# Ifgt. CJiewietla in Foods* A reporfe to th® MtamimtLm of Food 
C f^ieiias OB ettSiNret dtewilcpiessats* Bart II* Pesticide Section 
H. mm  ^twlcity* 4S'S0<e.i. ? .^ & toig Officials S., Qaaart# 
lull* Ml 3-^ f# 
1*. !,« ihmS »# 1# Itesfe. 1?53* B&mTmd phmm pagjcj? chimatogr l^iy 
of paamtMcfi aial »lat«d i^ iiJtoiit® «nt®r«* ScieiKie UTt 527-528 • 
miw,: A« i.t ?• *fell«gidtet|fc 4« f(e®»f8k3f imd 3* E* TamltoaKm* 15^2, 
SpaSBp j^Sti© acticai &£ festoai^  fractionfl aM ab»armtion» 
i?efttttag a pyi%thi?iis,»4sa.t€SdLd« c«pl«iE. 3* Mm* Satoa .^- Ii5» fh^w 
lWT«y# A,# G* W,* Sills sad A» E* Ec®asio, 1:^ 2# lilcroimtbBsis ulth 
teMstn? ©!«»%# t» *Sbm «^8^si« of fo3?mald«li3rd® and of 
g1^;r^ i^i@*l#,3i5ift %»!• See# 7ln MiQ$»'2h06* 
ikifeimi i# A« and A# A», Q»m,| IS^Iilt# Aeti*««ti<3®i of pyr«thrin» by TO#aia» 
«llfc Ifeitmim lAi Mi-17# 
Prillj. E* 4. and *» 1» lfb6# ItiKxrt on »a®« laiscellmifflotui 
w®thyl«®di«ai^ r|ii®i^ l ccopwiadii tested for symi*gi®a irlth pyretlupm 
la fl^  «pray»«, ©mtrilj. Bkci^ soii Jnat# lilt 221-2  ^• 
Idbbin#, W» Bif iwid f». As, Data# 11^5. ^scarptio® ecccretioiit distri-
btttictt. «j»t ®#titooli« of eoEtjo® 3Jb"Mb«l»d' DS® fey tit® .teericaa 
omkrmjohrn <5* &gt» Food Gli«iw ji 50^5^» 
1» F., *» Mmm and B» H* loow. lS>li5?. Aoiit# toacicity and 
iwitatlon t«.«ts on mimilM witfe tlie new insecticid®, pipei-onyl 
Imtcai^ * M'm frcsfi# l@d» 2 .^i ;01-»167» 
iBjd W'« B» ?«iMi8g3Pift» 1^2 • Chroiiie cwal toxicity and x^ l^ated 
(Staidl®# m irttt tl» Isttgnsticid® assd pypeWmaa ii^ sra»rgi»t 
pi|i#3?ml^  M* !• Irop* Jied,. Syg. Is 862-883. 
asii^ t^ , e*. i» 1^5» of e^r0u&%s for p t^hrirui md related 
asrmtimUM f©»tb Jkmml Meeting Morth Central 
iraistsi fa-teaol* Soe« A»« lOi 56-^ * 
Seteieditr  ^ 1« 0«y H« A« dmes ax  ^A« W. Idiidipist* 19li6. Gertais compouzide 
cimtaitiliig the wtl:^ ylemdio«ypJiw«3yl p^«?» as synergists for pyrethrum 
•to i^ »trc  ^fliea aaad aoe i^toes. Scm» IntcaEiol. iili 8SK5^9i^ * 
T8 
S» aai A# ®c®© cmpmi^  eontaialjEig the 
gros# ami tl^ ir toadbeltie# tonfflo^  hemo* 
fliattm Boy©# ffeei^ oti Bast# llii 79^90* 
i msA j« Mf .kr^hwt* Ifeil-ratiT©® of piperio acid 
" '  ' • ' • '  jSTiBIFlE@.eliles toi»r«i. heas^ ies* C«tPife» leje® h^mspam 
iHst., aji 
B« 1», Sm B* 1. Ilca:^ :r» Two t®eteii<p«a in 
P&P&T Anal# Ghm* t3» 
licto, Ht Ifl?.* iime'feieiti®#.. Sciese® 10% 530-S31# 
• liwir f^ aatdL» ia tii© eJiltMEWsthjlttfei-Ma of dilqrdapo-. 
" ' wafeol®# (Wrimim 
» i# A* immm iBad tm *# ia«s* iiw safe i!iB@eticid®0« 
in GJ«# S®:ri®® li lt|4t8» 
WtBdker, f» 3.^ 53. tnd M* Aa# Olte* Soo* Mo»c®. Seri«». 
1» 1*, teinbeM Pal>34sM»f 
liiNid, A* 1938» A mm inseeticidiO. eM|>©imdi -
ianlt* 'QtaadU»ii^ .i' 133« 
f, P-». W*, A» terlt<m »d !• C, lrldg«»« If^ O. Aim3y«ia 
«e M iefl'TOtiiiwi W mmym&'^ imm pmmit partlticaa esimmte^ pfi^ y. 
\ l U i m .  
n 
Wm. t© lii«  ^ fOMmiev mp^e t^ton to Br. P. A., 
»a3» im .Mil a«ar «aig» l^.«ai" eapltl«Jj®i th® isroatigatioii 
aai. fm M» a»«iiitiiiw: to  ^ppspia i^m  ^th» »«aas<is?i|A.. A not# of 
.is d»» 0%li^  .iMS»«3r0 of  ^  ^ Bis^aaologr 
aai to f«il€iir g»dtei«l« for tMlJ? iate»es% .«li0iiii la ^ ili pr(A>lm, 
lafe^wtesy .«g |^jrfcaja«  ^ Ittss %*raa» Wsmr aui tl» heip of 
&•« ?• A-. fa»i»3. ms& lr» 1« i* im tixl«y|ae®feijig tim iMmmd e^t*a 
WBm  ^ i^  #ie to 1^ # R» Wmtm nod le«flx«« 
i«. S,.  ^8* A» immm lln) 3%L'7lM«m of Food 
li&E6iisB3?y ftyyi' 'ghiiMiti.<s«.i f&T IteJjT' Pttj^ gxaffc liel.p In tlw 
iayiryfciinitf^ .y .©£ 'piixiar©®  ^B^ritoaEli&i'.# cRi%ter s^so idLslMi# "to' cffipsrasn 
^SSS.tllSB %Q '%•*.* ••rtfiiKj, f ^  hmT AfyS #$ie^BPa^9EBW.»be 
f M «  i ] » R « t & g « y . € i n  i m s  p @ s M , M e  W  p ^ t « « 4 M l d  f r m  H i m  .  
$«. Wmsem aiiig^ ii«i0ii^  Af azid £va& the 
fm^stimM &kem3m£l f@6  ^Wst^ Mmwf &M ^borai.^  €@i<i>c t^io% 
ie«»^4r.4i-**fcwwiefc <9t fifi- iiiifii-irw.wfcit-
